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(57) Abstract 

This invention relates to a composition suitable for use as an acidifier component of an animal feed, and comprises a solution of 
calcium chloride in formic acid such that the amount of calcium in said solution is greater than 5 % by weight and the pH value of the 
solution (10 % w/w) admixed with water (90 % w/w) is < 2.5. The present invention uses a relatively lower amount of acidifier such as 
formic acid than would otherwise be the case if a basic salt of calcium is used. 
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CHEMICAL COMPOSITION 

This invention relates to a chemical composition enriched in calcium and 
free carboxylic acid which is used as a feed component in animal feeds. 

It is well known that acids and salts are an important component of animal 
feeds due to their inherent fungicidal, bactericidal and other preservative 
5 properties. Two such components are an organic carboxylic acid such as eg formic 
acid which has fungicidal and bactericidal activity and calcium which enhances the 
bone strength of the animals fed. Hitherto animal feeds have been prepared in 
which the calcium is introduced as solid calcium carbonate or slaked lime, along 
with the other feed components comprising grains/cereals, protein, animal/fish 

10 meal, vitamins and carboxylic acids. However, industry has more recently 
preferred the use of liquid animal feeds and preservatives which are easier to 
measure, mix and dispense than a diverse mixture of solid and liquid components. 
One of the problems with the latter is that such a feed does not retain sufficient 
amount of the carboxylic acid such as eg formic acid values in the feed for the 

15 desired anti-salmonella, fungicidal or bactericidal activity nor does it retain enough 
of the calcium in solution due to the relatively low solubility of such calcium salts. 
For instance, if a basic salt such as eg calcium carbonate or calcium hydroxide is 
dissolved in formic acid, the basic nature of the calcium compound neutralises the 
acid values of the composition and the inherent insolubility of the compound in 

20 water further diminishes the amount of calcium that can be incorporated in the 
animal feed. Thus, in conventional liquids produced by the above method, the 
amount of carboxylic (eg formic) acid can be about 10-80% by weight but the 
amount of calcium is only about 4-0.5% w/w. This is due to the low solubility of 
calcium carboxylates and the basic salts of calcium in the acids, such as eg formic 

25 acid, used in animal feeds. 
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In the prior art combinations of acids and salts have been disclosed but not 
in the context of the present invention. For instance, JP-A-9 1032993 describes the 
use of a preservative which is prepared by combining chitosan in a solution 
containing a chelate compound formed from (a) at least one of alkali earth metal, 
5 aluminium, iron and copper salts and (b) at least one organic acid which may be 
acetic and propionic acid. It is reported that chitosan decreases the polarity of the 
preservative used and increases the permeability thereof through the cellular 
membranes of microbes. The claimed preservative is said to be used in an amount 
of 0.8-3% in processed foods. There is no mention of formic acid or the use of 

10 acidifiers in animal feeds nor the more efficient use of acid values. Similarly, JP-A- 
60130346 describes a chitosan treatment process in which chitosan is immersed in 
aqueous solutions of salts of alkaline or alkaline earth metals and salts of organic 
acids including formic acid in order to form chitosan into a pulverised shape. 
There is no mention of using a combination of a calcium chloride with formic acid 

15 nor indeed the objectives, problems or solutions contemplated by the present 
invention. 

It has now been found that such problems may be overcome by pre-forming 
a solution of a calcium compound in the carboxylic acid and using this preformed 
solution as a liquid feed component thereby enhancing the amount of acid as well 
20 calcium in the feed. 

Accordingly, the present invention is a composition suitable for use as an 
acidifier component of an animal feed, said composition comprising a solution of 
calcium chloride in formic acid such that the amount of calcium in said solution is 
greater than 5% by weight and the pH value of the solution (10% w/w) admixed 
25 with water (90% w/w) is < 2.5. 

The calcium salt is calcium chloride which may be used as such or in its 
hydrated form such as eg a dihydrate. 

Formic acid and the calcium chloride are mixed together in the appropriate 
proportions as desired in the animal feed. These components can be simply mixed 
30 by bringing into contact an amount of calcium chloride - which is wholly soluble in 
water - with formic acid and mixing the two components by eg stirring under 
ambient conditions. Formic acid is usually sold commercially as an 85% w/w 
aqueous solution. The advantage of the compositions of the present invention is 
that formic acid has a much lower dissociation constant and a much higher pK 
35 value than the corresponding inorganic acids such as carbonic, hydrochloric, 
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sulphuric and ortho-phosphoric acids. Thus, the formate ion cannot be displaced 
by the chloride ion from calcium chloride being of a much higher dissociation 
constant (K) and a much lower pK value. Hence, the chloride of calcium chloride 
does not consume or adversely affect the formate ions in the solution thereby 
5 enabling them to perform their respective functions in the animal feed. Thus, it is 
possible to generate formulations containing greater than 10% w/w of calcium and 
yet retaining a high formic acid value than hitherto possible. 

To acidify a feed, normally a liquid formic acid is used. However, its 
effectiveness is decreased when this is used in conjunction with a calcium 
10 compound such as limestone as a source of calcium in the animal feed. In the 

present invention the liquid formic acid contains calcium ions and therefore a lesser 
amount of limestone can be used, if desired, in the animal feed. By adopting this 
method, formic acid is capable of having its fiill effect when added to such animal 
feeds. 

15 Examples of typical acidified piglet diet will have the following components 


in % by weight: 

Barley meal 42.3 

Wheat feed 19.1 

Maize 10.0 

20 Soya protein (45% CP) 15.3 

Fish meal 2 

Soya beans (heated) 5.0 

DL Methionine 0.10 

Dicalcium phosphate 1.2 

25 Limestone 0.6 

Animal fat 3.0 

Vitamins Premix 0.5 

Salt 0.25 

Formic Acid^(85%) 0.6 

30 B-value* 11.5 ml 


* B-value represents buffering capacity of the feed and is the amount 
mis of 0. IN HC1 that is needed to reduce the pH of 1 0 g of feed in 
100 Ml of water at pH 5. When a solution of calcium in formic acid 
according to the present invention is used, the B- value is reduced 
35 to 8.0 ml. 
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The present invention is illustrated with reference to the following Examples: 
Example jj 

A liquid composition was prepared by dissolving 5 grams of calcium 
chloride dihydrate in 7 grams of an aqueous solution of formic acid (85% w/w). 
5 The pH value of a 10% w/w aqueous solution of the composition described above 
was 1.6. The calcium content of the composition was 1 1.35% w/w. The calcium 
remained in solution in the composition at temperatures below 10°C. 
Example 2: 

A liquid composition was prepared by dissolving 5 grams of calcium 
10 chloride dihydrate in 6 grams of an aqueous solution of formic acid (85% w/w) and 
1 gram of propionic acid (99.7% w/w). The pH value of a 10% w/w aqueous 
solution of the composition described above was 1 .6. The calcium content of the 
composition was 1 1.35% w/w. The calcium remained in solution in the 
composition at temperatures below 10°C. 
15 Example 3: 

A typical composition was prepared according to the invention and 
compared with a conventional (control) feed composition (both in % w/w) for its 
acidity using the same amount of formic acid. The results are tabulated below: 


Component 

Example 3 Feed (%) 

Control Feed (%) 

Maize 

50 

50 

Wheat 

30 

30 

Soya 

15 

15 

Vitamin Premix 

0.5 

0.5 

Calcium chloride 

0.4 


Formic Acid (85%) 

0.6 

0.6 

Limestone 


0.4 

Monocalcium phosphate 

0.5 

0.5 

pH (10% feed slurry in 
water) 

5.15 

(this value is not in %) 

5.32 

(this value is not in %) 


The above results show that the formulations of the present invention have 
greater acidity for the same amount of acid if a solution of calcium chloride in the 
carboxylic acid is used instead of acid and limestone. 
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Claims : 

1 . A composition suitable for use as an acidifier component of an animal feed, 
said composition comprising a solution of calcium chloride in formic acid such that 
the amount of calcium in said solution is greater than 5% by weight and the pH 
value of the solution (10% w/w) admixed with water (90% w/w) is < 2.5. 
5 2. A composition according to Claim 1 wherein formic acid is used as an 
aqueous solution thereof. 

3. A composition according to any one of the preceding Claims wherein 
calcium chloride is used as such or in its hydrated form. 

4. A composition according to any one of the preceding Claims wherein 
10 formic acid and the calcium chloride are mixed together in the appropriate 

proportions as desired in the animal feed. 

5. A composition according to any one of the preceding Claims wherein 
formic acid and calcium chloride are mixed by bringing into contact an amount of 
calcium chloride with an aqueous solution of formic acid and mixing the two by 

15 stirring under ambient conditions. 

6. A composition according to any one of the preceding Claims wherein 
formic acid is used as an 85% w/w aqueous solution. 

7. An animal feed composition comprising as diet the following components in 


% by weight: 

20 Barley meal 42.3 

Wheat feed ] 9. 1 

Maize 10.0 

Soya protein (45% CP) 1 5.3 

Fish meal 2 

25 Soya beans (heated) 5.0 
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DL Methionine 

0.10 

Dicalcium phosphate 

1.2 

Limestone 

0.6 

Animal fat 

3.0 

Vitamins Premix 

0.5 

Salt 

0.25 

Formic Acid (85%) 

0.6 

B-value 

11.5 ml 


wherein B-value represents buffering capacity of the feed and is the amount in 
10 mis of 0. IN HC1 that is needed to reduce the pH of 10 g of feed in 100 ml of water 
at pH 5. 


15 


20 


25 


30 


35 
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